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1^/^ Seven (7) sheet (s) of formal drawings

An assignment of the invention

Certified copy of Priority Document (s)
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13 Priority of PCT International Application No. PCT/ JPOO/01789
filed on March 23, 2000 is claimed under 35 U.S.C. § 120.

Amend the specification by inserting before the first line
thereof the following:

—This application is a Continuation of PCT International
Application No. filed on , which designated the

United States, and on which priority is claimed under 35

U.S.C. § 120, the entire contents of which are hereby
incorporated by reference.--

Priority of Application No. filed in on is

claimed under U.S.C. § 119.

Other:
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$0.00. A triplicate copy of this transmittal form is

enclosed

.
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TITLE OF THE INVENTION

IMAGE RETRIEVING AND DELIVERING SYSTEM AND IMAGE

RETRIEVING AND DELIVERING METHOD

5 CROSS-REFERENCE TO The RELATED APPLICATION

This application is a continuation of International

Application No • PCT/JPOO/01789, whose International

filing date is March 23, 2000, the disclosures of which

Application are incorporated by reference herein.

^ 10

:|; BACKGROUND OF THE INVENTION

nj Field of the Invention

ru The present invention relates to an image retrieving and

delivering system and an image retrieving and delivering

15 method in which a feature degree and/or format information

M are extracted from each piece of image data such as a moving

picture, a static picture or the like recorded in an analog

5 or digital form, one piece of image data is retrieved by

using the extracted feature degree of the image data, a

20 format of the image data obtained as a retrieval result

is converted according to a processing capability of a user

terminal in which the image data is to be received, and

the image data is delivered to the user terminal*

Description of Related Art

25 A system described in "Open type image data base GIRLS

aiming at a medium of a network type multimedia

information" {Shingaku technical reports) provides an

example of a conventional image retrieving and delivering

system operated with a network. In this system, pieces of

30 image data scattered on a network are collected by using



the World Wide Web (WWW) functioning as an information

providing system on the network, a data base of the pieces

of image data is automatically produced, and a piece of

desired image data is retrieved from the produced data

base •

First, the WWW is described. In the WWW, image data is

expressed as a document of a hyper text file (hereinafter,

called an HTML file) described by a language called a Hyper

Text Makeup Language (HTML). Also, in the HTML, link

information to another HTML file or another piece of image

data is described by using a network address called a

universal resource locator (URL). When a URL of an HTML

file or a piece of image data is specified, an asynchronous

transfer can be performed for information positioned at

a network address of the URL according to a protocol called

an Hyper Text Transfer Protocol (HTTP).

Here, returning to the description of the conventional

image retrieving and delivering system, the conventional

system is composed of a data base structuring unit and a

data base searching unit. First, in the data base

structuring unit, pieces of link information are traced

one after another from a certain URL to collect pieces of

information, and a data base of the pieces of information

is automatically structured. Specifically, image data

relating to an HTML file corresponding to the certain URL

is transferred to the data base structuring unit by using

the HTTP. Thereafter, the image data relating to the HTML

file is analyzed in the data base structuring unit to take

out an image and a link to another HTML file from the image

data. Thereafter, an image processing is performed for the
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obtained image in the data base structuring unit to extract

a feature degree from the image, and supplementary

information is extracted from the HTML file in which the

URL of the image is described. Here the supplementary

5 information indicates, for example, the URL of the image.

The feature of the extracted image, the supplementary

information and a contracted image of the image data are

registered in the data base by the function of the data

base structuring unit.

10 Also, in the data base searching unit, image data close

to a user's request is retrieved according to the features

of the images registered in the data base. The retrieved

image data is converted into an HTML file, and the user

can read the HTML file by using a WWW browser.

15 In a conventional image retrieving and delivering system

with the above configuration, because it is assumed that

client terminals such as a personal computer and a work

station respectively connected with an internet, to which

image data obtained as a retrieval result is to be delivered,

20 have almost the same processing capability as each other,

the image data obtained as the retrieval result is edited

and processed in only a predetermined format, and the

image data obtained as the retrieval result is delivered

to the client terminal. Therefore, in cases where a

25 processing capability of the user's terminal is low, there

is a problem that the user cannot use the conventional image

retrieving and delivering system.

SUMMARY OF THE INVENTION

30 The present invention is provided to solve the above
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problem, and an object of the present invention is to obtain

an image retrieving and delivering system and an image

retrieving and delivering method in which image data

obtained as a retrieval result is delivered in a format

corresponding to a processing capability of each terminal

(for example, a portable telephone, a visual telephone,

a personal computer or. the like) to the terminal through

one of various types of networks such as a radio type

network

.

An image retrieving and delivering system according to

the present invention comprises a data base for registering

each of a plurality of images including a moving picture

and a static picture with a feature descriptor of the image,

image retrieving means for retrieving one feature

descriptor registered in the data base according to a

retrieval condition input by a user and obtaining a

retrieval result satisfying the retrieval condition, and

contents additional service means for editing and

processing the retrieval result according to a delivery

condition obtained from a user terminal side on which the

retrieval result is to be received. Therefore, because an

output format of the retrieval result and a format of an

output image are edited and processed according to the

delivery condition of the user terminal side, the retrieval

result can be easily displayed in each of various types

of terminals having processing capabilities different

from each other.

In an image retrieving and delivering system according

to the present invention, the contents additional service

means comprises terminal information obtaining means for



obtaining terminal information of the user terminal as the

delivery condition. Therefore, because an output format

of the retrieval result and a format of an output image

are edited and processed according to a processing

capability of the user terminal, the retrieval result can

be easily displayed in each of various types of terminals

having processing capabilities different from each other.

In an image retrieving and delivering system according

to the present invention, the contents additional service

means produces data, which relates to the retrieval result

and of which the reception in the user terminal is possible,

according to the delivery condition specified by the user

and transmits the data to the user terminal before the

transmission of the retrieval result. Therefore, the user

can easily retrieve a desired image from images of various

kinds of retrieval results.

An image retrieving and delivering system according to

the present invention further comprises contents

description meta-data producing means for extracting a

feature degree of each of a plurality of input images and

format information of the input image and producing the

feature descriptor of each input image, and data storing

unit for registering each feature descriptor produced by

the contents description meta-data producing means and the

input image relating to the feature descriptor in the data

base. Therefore, the data base having the feature

descriptors which can be easily compared with the delivery

condition can be obtained from each of various types of

terminals having processing capabilities different from

each other.
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In an image retrieving and delivering system according

to the present invention, the contents additional service

means comprises converting means for converting an image

format and an output format in the image of the retrieval

5 result into those suitable for the terminal information

of the user terminal, filtering means for performing no

transmission of the retrieval result which does not suit

the terminal information, or replacing means for replacing

the retrieval result not suitable for the terminal

3 10 information with substitutive data suitable for the

r terminal information. Therefore, the retrieval result can

be easily displayed in each of various types of terminals

r having processing capabilities different from each other.

- In an image retrieving and delivering system according

: 15 to the present invention, the contents additional service

means transmits the retrieval result, which is not edited

or processed, to another terminal specified by the user

I in advance when the retrieval result is edited and

processed according to the terminal information of the user

20 terminal. Therefore, the retrieval result can be easily

displayed in each of various types of terminals having

processing capabilities different from each other.

In an image retrieving and delivering system according

to the present invention, the contents additional service

25 means comprises a plurality of editing means for

respectively editing and processing the retrieval result

not suitable for the terminal information of the user

terminal, and the plurality of editing means are properly

selectable in one of an image retrieval requiring side,

30 an image retrieval performing side and a contents providing
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side on which the images are registered in the data base.

Therefore, the retrieval can be performed while reflecting

an intention of the image retrieval requiring side, the

image retrieval performing side or the contents providing

5 side.

In an image retrieving and delivering system according

to the present invention, the image format includes at

least one of a coding method of the image of the retrieval

result, a bit rate, a frame rate, a resolution degree and

10 a file size. Therefore, the retrieval result can be easily

displayed in each of various types of terminals having

processing capabilities different from each other.

In an image retrieving and delivering system according

to the present invention, the contents additional service

15 means produces the data, which relates to the retrieval

result and of which the reception in the user terminal is

possible, according to copyright information and/or a

distribution condition of the image of the retrieval result.

Therefore, the user can easily retrieve a desired image

20 from images of various kinds of retrieval results.

An image retrieving and delivering system according to

the present invention comprises a data base for registering

each of a plurality of images including a moving picture

and a static picture with a feature descriptor of the image,

25 image retrieving means for retrieving one feature

descriptor registered in the data base according to a

retrieval condition input by a user and obtaining a

retrieval result satisfying the retrieval condition,

output control means for transmitting the retrieval result

30 and the feature descriptor relating to the retrieval result
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to a user terminal, and contents description meta-data

analyzing means, arranged in the user terminal, for

analyzing the feature descriptor transmitted from the

output control means and determining whether or not the

5 retrieval result is to be received. Therefore, because the

user can distinguish the retrieval result by analyzing the

feature of the image pf the retrieval result and meta-

data describing a format of the image, the retrieval result

can be easily displayed in each of various types of

O 10 terminals having processing capabilities different from

fj: each other.

An image retrieving and delivering method according to

f^^ the present invention comprises an image retrieving step

Lii of retrieving a feature descriptor of an image registered

- 15 in a data base according to a retrieval condition input

by a user and obtaining a retrieval result satisfying the

5 retrieval condition, and a contents additional service

f step of editing and processing the retrieval result

according to a delivery condition obtained from a user

20 terminal side on which the retrieval resttlt is to be

received. Therefore, because an output format of the

retrieval result and a format of an output image are edited

and processed according to the delivery condition of the

user terminal side, the retrieval result can be easily

25 displayed in each of various types of terminals having

processing capabilities different from each other.

In an image retrieving and delivering method according

to the present invention, the contents additional service

step includes a step of obtaining terminal information of

30 the user terminal as the delivery condition. Therefore,
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^1^

because an output format of the retrieval result and a

format of an output image are edited and processed

according to a processing capability of the user terminal,

the retrieval result can be easily displayed in each of

5 various types of terminals having processing capabilities

different from each other.

In an image retrieving and delivering method according

to the present invention, the contents additional service

step includes a step of producing data, which relates to

0 the retrieval result and of which the reception in the user

terminal is possible, according to the delivery condition

specified by the user and a step of transmitting the data

ry to the user terminal before the transmission of the

y retrieval result. Therefore, the user can easily retrieve

15 a desired image from images of various kinds of retrieval

^ results

.

p An image retrieving and delivering method according to

3 the present invention further comprises a contents

description meta-data producing step of extracting a

20 feature degree of the image and format information of the

image when the image is input and producing the feature

descriptor, and a data storing step of registering the

feature descriptor produced in the contents description

meta-data producing step and the input image in the data

25 base. Therefore, a data base having the feature descriptors

which can be easily compared with the delivery condition

can be obtained from each of various types of terminals

having processing capabilities different from each other.

In an image retrieving and delivering method according

30 to the present invention, the contents additional service
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step includes at least one of a converting step of

converting an image format and an output format in the image

of the retrieval result into those suitable for the

terminal information of the user terminal, a filtering step

5 of performing no transmission of the retrieval result which

does not suit the terminal information, and a replacing

step of replacing the retrieval result not suitable for

the terminal information with substitutive data suitable

for the terminal information. Therefore, the retrieval

1 10 result can be easily displayed in each of various types

of terminals having processing capabilities different

;r from each other.
; t,i

i/f In an image retrieving and delivering method according

r to the present invention, the contents additional service

15 step includes a step of transmitting the retrieval result,

rU which is not edited or processed, to another terminal

f;: specified by the user in advance when the retrieval result

is edited and processed according to the terminal

information of the user terminal. Therefore, the retrieval

20 can be performed while reflecting an intention of the image

retrieval requiring side, the image retrieval performing

side or the contents providing side.

In an image retrieving and delivering method according

to the present invention, the contents additional service

25 step includes a step of producing the data, which relates

to the retrieval result and of which the reception in the

user terminal is possible, according to copyright

information and/or a distribution condition of the image

of the retrieval result. Therefore, the user can easily

30 retrieve a desired image from images of various kinds of
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retrieval results.

An image retrieving and delivering method according to

the present invention comprises an image retrieving step

of retrieving a feature descriptor of an image registered

5 in a data base according to a retrieval condition input

by a user and obtaining a retrieval result satisfying the

retrieval condition, an output control step of

transmitting the retrieval result and the feature

descriptor relating to the retrieval result to a user

10 terminal, and a contents description meta-data analyzing

^ step of analyzing the feature descriptor transmitted in

fU the output control step and determining on the user

5j terminal side whether or not the retrieval result is to

be received* Therefore, because the user can distinguish

15 the retrieval result by analyzing the feature of the image

\| of the retrieval result and meta-data describing a format

of the image, the retrieval result can be easily displayed

y in each of various types of terminals having processing

capabilities different from each other.

20

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram showing the whole configuration of

an image retrieving and delivering system according to the

present invention;

25 Fig. 2 is a diagram showing the configuration of a server

in the image retrieving and delivering system according

to a first embodiment of the present invention;

Fig. 3 is a flow chart showing a data base registering

operation performed in an input data registering unit of

30 the image retrieving and delivering system according to



the first embodiment of the present invention;

Fig. 4 is a flow chart showing a processing operation

of an image retrieving and delivering unit of the image

retrieving and delivering system according to the first

embodiment of the present invention;

Fig. 5A is a diagram showing a display example of a

retrieval result in a client-side terminal (formed of a

personal computer) of the image retrieving and delivering

system according to the first embodiment of the present

invention

;

Fig. 5B is a diagram showing a display example of a

retrieval result in a client-side terminal (formed of a

portable telephone) of the image retrieving and delivering

system according to the first embodiment of the present

invention

;

Fig. 6 is a diagram showing a configuration example of

the client-side terminal used for the image retrieving

and delivering system according to the first embodiment

of the present invention; and

Fig. 7 is a diagram showing the configuration of a client

in an image retrieving and delivering system according

to a sixth embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention will now be described with reference to

the accompanying drawings.

EMBODIMENT 1

Fig. 1 is a diagram showing the whole configuration of

an image retrieving and delivering system according to the

present invention

.



As shown in Fig. 1, clients, to which image data obtained

as a retrieval result is delivered, may be formed of various

terminals such as a personal computer, a portable telephone,

a portable information terminal, a digital television and

the like. Such terminals have processing capabilities

different from each other. A user can utilize an image

retrieving and delivering system through one of the clients.

The client-side terminals access to networks different

from each other. For example, one personal computer is

directly connected to one network of an internet protocol

(IP) base, and another personal computer is connected to

another network through an already-existing telephone

line such as Integrated Services Digital Network (ISDN).

Both the portable telephone and the portable information

terminal are connected to a radio type network (for example,

IMT-2000). The digital television is connected to a

dedicated cable, a terrestrial television broadcasting

network or a satellite television broadcasting network.

Fig. 2 is a diagram showing the configuration of a server

in the image retrieving and delivering system according

to a first embodiment of the present invention. In Fig.

2, 1 indicates an input data registering unit for

receiving an input image and registering the input image

in a data base, and the input data registering unit 1

comprises an input control unit 2 and a contents

description meta-data producing unit 3. 2 indicates the

input control unit for receiving the input image, 3

indicates the contents description meta-data producing

unit for performing an image-processing for the input image

transmitted from the input control unit 2 to extract a



feature degree and producing meta-data in which the feature

degree is described. 4 indicates a data storing unit for

storing both the meta-data produced in the contents

description meta-data producing unit 3 and the input image,

5 indicates an image retrieving and delivering unit for

retrieving image data satisfying a user's request from the

data storing unit 4 and. delivering the image data obtained

as a retrieval result to a terminal used by the user, 6

indicates an input control unit for receiving a retrieval

request output from the terminal used by the user, 7

indicates an image retrieving unit for retrieving the image

data satisfying the user's request by using the meta-data,

in which the feature degree is described, retrieved from

the data storing unit 4, 8 indicates a terminal information

obtaining unit for obtaining information of the reception

terminal used by the user, 9 indicates a contents

additional service unit for performing an additional

service by converting the image data obtained as the

retrieval result in the image retrieving unit 7 into

information suitable for a processing capability of the

terminal used by the user, and 10 indicates an output

control unit for delivering the image data of the retrieval

result output from the image retrieving unit 7 and the

contents additional service unit 9 to the reception

terminal of the user.

Next, an operation is described in detail.

First, a processing operation of the input data

registering unit is described in detail.

Fig. 3 is a flow chart showing an operation for

registering a new input image of the input data registering
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unit in the data base in the image retrieving and delivering

system according to the first embodiment of the present

invention. Here, a new input image is transmitted from one

terminal of a client side through one network or is directly

5 input to a server having the input data registering unit.

An example in which a new input image is transmitted from

one terminal of the client side through one network is the

situation in which an image photographed by a portable

telephone having a camera or an image received by video

10 mail is registered in a server. As is described above, the

input control unit 2 has an interface for receiving the

image through a network and an interface for directly

receiving the image.

In a step STl, an input image to be newly registered is

15 received in the input control unit 2 and is output to the

contents description meta-data producing unit 3. In the

contents description meta-data producing unit 3, when the

input image is received, an image processing is performed

for the input image to extract a feature degree from the

20 input image (step ST2). Here, a color, a texture, amotion

or a shape in the input image is, for example, extracted

as a feature degree, in this case, it is applicable that

a conventional image feature extracting technique for

extracting the feature degree of the input image be used

25 in order to extract the feature degree.

Thereafter, a keyword describing the feature of the input

image and additional information of the input image are

extracted in the contents description meta-data producing

unit 3. Here, information relating to a format of the input

30 image such as a coding method (MPEG-1 , MPEG-2 , MPEG-4 , JPEG
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or the like) of the input image, a bit rate, a frame rate,

a resolution degree and a file size, information relating

to a copyright of the input image or information relating

to a distribution condition (free distribution or charged

5 distribution) of contents of the input image is, for

example, extracted as additional information.

Thereafter, in the contents description meta-data

producing unit 3, the feature degree and the additional

information of the extracted input image are described

10 according to a format defined in advance, and contents

description meta-data (feature descriptor) is produced

{ step ST4 )

.

Finally, in the contents description meta-data producing

unit 3, the input image and the contents description

15 meta-data produced in the step ST4 are stored in the data

storing unit 4 (step ST5 ) • Therefore, the new input image

can be registered in the data base of the data storing unit

4 .

Next, a processing operation of the image retrieving and

20 delivering unit 5 is described in detail*

Fig, 4 is a flow chart showing a processing operation

of the image retrieving and delivering unit of the image

retrieving and delivering system according to the first

embodiment of the present invention.

25 First, a retrieval request of an image and a retrieval

condition are received in the input control unit 6 from

a user through one network (step STIO), and the retrieval

condition of the user is output to the image retrieving

unit ?• Here, a keyword directly indicating the image to

30 be retrieved, meta-data describing the feature degree of
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the image to be retrieved or a sample image is specified

by the user as a retrieval condition.

In the image retrieving unit 7, it is judged whether or

not the retrieval condition input from the input control

5 unit 6 indicates a sample image. In cases where the

retrieval condition does not indicate a sample image, the

procedure proceeds to a step ST13, a matching processing

for the meta-data of the data storing unit 4 is performed.

In cases where the retrieval condition indicates a sample

10 image, the procedure proceeds to a step ST12, and an

extraction operation for a feature degree of the sample

image is performed (step STll).

In cases where the retrieval condition indicates a sample

image in the step STll, a feature degree such as a color,

15 a texture, a motion or a shape in the sample image is

extracted from the sample image in the image retrieving

unit If and meta-data describing the feature degree is

produced (step ST12 )

.

Thereafter, in the image retrieving unit 7, a matching

20 processing of a keyword of the retrieval condition and the

feature degree of the retrieval condition for a keyword

and a feature degree described in each piece of contents

description meta-data of the data storing unit 4 is

performed, and image data requested by the user is obtained

25 as a retrieval result (step ST13).

Thereafter, in the terminal information obtaining unit

8, information of a user terminal, in which the image data

obtained as the retrieval result is to be received, is

obtained (step ST14). The terminal information is

30 transmitted simultaneously with the transmission of the
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retrieval condition and is obtained in the image retrieving

and delivering unit 5 through the input control unit 6.

Also, in case of a server having a user registration

function, it is applicable that the user register in

advance his terminal information in the server at a time

of the user registration and the terminal information

registered in the server be obtained in the image

retrieving and delivering unit 5 at a time of the retrieval.

When the terminal information is obtained in the terminal

information obtaining unit 8, the terminal information is

output to the contents additional service unit 9* In the

contents additional service unit 9, when the terminal

information of the user is received, the judgment whether

or not the reception of the image data of the retrieval

result obtained in the step ST13 is possible in the user

terminal is performed to perform a processing for

transmitting the image data of the retrieval result to the

user terminal by proceeding the procedure to a step ST17

in cases where the reception is possible and to perform

a processing for converting the image data of the retrieval

result by proceeding the procedure to a step ST16 in cases

where the reception is impossible (step ST15). As is

described above, the terminal information of the user

terminal is used as a delivery condition for delivering

the retrieval result.

In cases where it is judged in the step ST15 that the

reception of the image data of the retrieval result is

possible in the user terminal, the contents addition

service unit 9 controls the image retrieving unit 7 to make

the image retrieving unit 7 transmit the image data of the



retrieval result to the user terminal through the output

control unit 10 (step ST17)-

Also, in cases where it is judged in the step ST15 that

the reception of the image data of the retrieval result

is impossible in the user terminal, the image retrieving

unit 7 outputs the image data of the retrieval result to

the contents addition . service unit 9. In the contents

addition service unit 9, when the image data of the

retrieval result is received, an output format of the image

data is converted according to a processing capability of

the user terminal and a network type (step ST16).

Here, an operation of the image retrieving and delivering

unit 5 according to the first embodiment is described in

detail while citing a specific example. For example, a case

that a user accesses to a server having a multimedia picture

book and searches the multimedia picture book to examine

a name of a fish or the ecology of the fish according to

an image of the fish photographed by a digital video camera

is considered. In this case, a retrieval condition used

for the searching of the multimedia picture book is the

photographed image of the fish. In cases where the

photographed image of the fish is transmitted by using a

portable telephone to receive a retrieval result by using

the portable telephone, the image of the fish denoting an

input image is converted into an image of a data format

(MPEG-4 or the like) , which can be transmitted and received

by using the portable telephone, and is transmitted. The

image of the fish denoting the input image is input to the

image retrieving unit 7 through the input control unit 6.

In the image retrieving unit 7, a feature degree such as
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a shape of the fish, a color of the fish, a motion of the

fish or a texture of the fish is extracted from the image

of the fish denoting the input image. Thereafter, a

processing of the matching with the feature degree, which

is described in each piece of contents description

meta-data stored in the data storing unit 4, is performed

for the extracted feature degree, and image data of each

fish having a feature similar to the extracted feature

degree is obtained.

Fig. 5 is a diagram showing a display example of image

data of a retrieval result in a client-side terminal used

in the image retrieving and delivering system according

to the first embodiment, (a) shows a case that the

client-side terminal is formed of a personal computer, and

(b) shows a case that the client-side terminal is formed

of a portable telephone. As shown in Fig- 5(a), in cases

where image data is transmitted to a terminal such as a

personal computer in which a processing capability of an

image display is sufficient, image data composed of images

(an image of a first retrieval result, an image of a second

retrieval result and an image of a third retrieval result)

of a plurality of fishes having features similar to that

of the input image and data (for example, names of the

fishes and text information relating to the ecology of each

fish) relating to the fishes is transmitted to the personal

computer

.

In contrast, as shown in Fig. 5(b), in cases where image

data is transmitted to a terminal such as a portable

telephone in which a display area is small or a functional

burden is high when many pieces of information are



delivered, image data composed of data (text information)

relating to a fish and link information (location

information of a server in which an image of the fish

exists) to an image of the fish is transmitted- In cases

where the user selects the image of the fish, the image

of the fish is delivered and displayed (in the example of

Fig. 5(b) , in cases where "image display button" is pushed,

the image data of the first retrieval result can be

delivered according to the link information )

-

Also, in the contents additional service unit 9, a

processing such as a format conversion is performed for

a to-be-transmitted image to convert a format of the image

into a format suitable for a processing capability of the

reception terminal. For example, in the server having the

multimedia picture book, the coding method of the image

is set to MPEG-1, and the resolution degree of the image

is set to 352*240 pixels. In contrast, in cases where the

coding method, at which the reception of data in the

portable telephone is possible, is MPEG-4 and a display

size of the display of the portable telephone is 176*144

pixels, in the contents additional service unit 9, the

format of the image is converted into an image format, in

which the reception of the image is possible in the portable

telephone, by converting the coding method of the image

and the resolution degree of the image.

Here, the coding method and the resolution degree are

described as an example. However, it is applicable that

a bit rate or a frame rate be converted to convert the format

of the image in the contents additional service unit 9.

Also, in cases where a file size of contents (that is.



image data) to be delivered to the user terminal is, for

example, larger than an upper limit set by the user, a

processing for transmitting a portion of the contents is

performed

.

Therefore, the contents converted in the contents

additional service unit 9 is transmitted through the output

control unit 10.

It is applicable that the server relating to the input

data registering unit 1 be different from that relating

to the image retrieving and delivering unit 5. Also, the

production of the contents description meta-data in the

input data registering unit 1 described above is not

performed/ but it is applicable that contents description

meta-data separately produced by a contents producer be

registered with an image relating to the contents

description meta-data. In addition, it is applicable that

meta-data describing a feature degree of an image be

produced by a contents producer and meta-data describing

a distribution condition be produced in a server from which

contents are to be delivered.

Next, the client-side terminal is described.

Fig. 6 is a diagram showing a configuration example of

the client-side terminal used in the image retrieving and

delivering system according to the first embodiment of the

present invention. In Fig. 6, 11 indicates a retrieval

condition inputting unit in which the user inputs a

retrieval condition, 12 indicates an image inputting unit

for obtaining an image from a camera, and 13 indicates a

contents coding unit for coding the image taken in the image

inputting unit 12 at a coding method which makes the image



possible to be transmitted through a network. 14 indicates

a contents description meta-data producing unit for

extracting a feature degree from the image taken in the

image inputting unit 12 and producing meta-data describing

the extracted feature degree, 15 indicates an output

control unit for transmitting the retrieval condition

input by the user, the input image and the meta-data

describing the feature degree of the input image to a server,

15 indicates an input control unit for receiving a

retrieval result transmitted from the server, and 17

indicates a retrieval result displaying unit for

displaying the retrieval result.

Next, the processing in each unit is described.

A case that a sample image is given as a retrieval

condition and an image similar to the sample image is

retrieved is described as an example.

An image obtained by photographing an object with a

camera by a user is taken in the image inputting unit 12

as a sample image. In cases where the taken-in image is

transmitted to a server, the input image is output from

the image inputting unit 12 to the contents coding unit

13 . In the contents coding unit 13 , the input image is coded

at a coding method which makes the input image possible

to be transmitted through a network. For example, in cases

where the input image is transmitted from a portable

telephone of a transmission terminal to the server in a

radio communication, the input image is coded to a coded

image according to MPEG-4 coding method. The coded image

is transmitted to the server through the output control

unit 15.
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Also, in cases where the taken-in image is not directly

transmitted to the server but a feature degree is extracted

from the taken-in image on the client side to transmit

meta-data describing the feature degree to the server, the

5 input image is output from the image inputting unit 12 to

the contents description meta-data producing unit 14. In

the contents description meta-data producing unit 14, a

feature degree of the input image is extracted, and

meta-data describing the feature degree is produced. The

10 produced meta-data describing the feature degree is

transmitted to the server through the output control unit

5.

When a retrieval condition of a text base such as a keyword

is input to the retrieval condition inputting unit 11 by

15 the user, the retrieval condition is transmitted from the

retrieval condition inputting unit 11 to the server through

the output control unit 5

.

Therefore, a retrieval result, which is obtained by

performing the retrieval in the server and is transmitted

20 to the client, is received through the input control unit

16 and is displayed in the retrieval result displaying unit

17.

In cases where the feature degree of the sample image

is extracted in another terminal, it is applicable that

25 meta-data describing the feature degree is input to the

retrieval condition inputting unit 11.

Also, in cases where the feature degree of the input image

is extracted on the server side to produce meta-data

describing the feature degree on the server side, the

30 contents description meta-data producing unit 14 can be



omitted

.

In addition, it is not required to perform the processing

corresponding to a processing capability of the

transmission terminal (server) in the image inputting unit

12 r the contents coding unit 13 and the contents

description meta-data producing unit 14.

As is described above, in the first embodiment, because

an output format of the retrieval result and a format of

the output image can be converted according to the

processing capability of the reception terminal on the

server side in response to the retrieval request

transmitted from the client, a retrieval result can be

easily displayed in each of various terminals having

processing capabilities different from each other.

EMBODIMENT 2

In the first embodiment, in cases where the retrieval

result cannot be displayed in the user terminal, an example

in which an output image is output is described. The format

of the output image is converted in the contents additional

service unit so as to make the user terminal possible to

display the output image. However, in a second embodiment,

a retrieval result, of which the display is impossible in

the user terminal, is removed from the output result in

the contents additional service unit.

Though an image retrieving and delivering system

according to the second embodiment has fundamentally the

same configuration as that of the first embodiment,

operations of the image retrieving unit 7 and the contents

additional service unit 9 differ from those of the first

embodiment. Therefore, operations of the image retrieving
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unit 7 and the contents additional service unit 9 are

described

.

For example, a case that image data of a retrieval result

is transmitted to a portable telephone is considered. Here,

a coding method of image possible to be received in the

portable telephone is MPEG-4 (Here, terminal information

denoting a delivery condition is transmitted to the server

side simultaneously with the transmission of the retrieval

request) • Pieces of image data of the data storing unit

4 are retrieved in the image retrieving unit 7 according

to the retrieval condition transmitted from the user in

the same manner as in the first embodiment, and each piece

of image data composed of contents andmeta-data describing

additional information of the contents is output to the

contents additional service unit 9 as a retrieval result.

In the contents additional service unit 9, when each piece

of image data is received, the meta-data describing the

additional information is analyzed, and the piece of image

data, in which the coding method of the contents is jyiPEG-4,

is extracted. The pieces of extracted image data of the

retrieval results are transmitted to the user terminal of

the client through the output control unit 10.

In cases where text information describing the contents,

which is removed from the output result because the coding

method of the contents is not suitable for the processing

capability of the reception terminal, exists in the

additional information, it is applicable that the text

information be transmitted to the user terminal in place

of the image.

In the above, the coding method is described as an example.



However/ an image format is applicable in the same manner

as the coding methods

As is described above, in the second embodiment, because

a retrieval result, of which the reception is impossible

in the reception terminal in response to the retrieval

request transmitted from the client, is removed from the

output result on the server side or because contents such

as text information are transmitted to the reception

terminal in place of the retrieval result, the retrieval

result can be easily displayed in each of various terminals

having processing capabilities different from each other.

EMBODIMENT 3

In the first embodiment or the second embodiment, in

cases where contents of a retrieval result obtained in the

image retrieving unit 7 are formed in a format, in which

the display of the contents of the retrieval result is

impossible in the reception terminal, an example that the

format conversion is performed for the contents of the

retrieval result in the contents additional service unit,

an example that the contents of the retrieval result is

removed from the output result and an example that

substitutive contents such as text information are

transmitted to the reception terminal are described.

However, in a third embodiment, a contents additional

service unit has a function in which the contents of the

retrieval result is transmitted to another terminal

specified by the user.

Though an image retrieving and delivering system

according to the third embodiment has fundamentally the

same configuration as that of the first embodiment, an
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operation of a contents additional service unit differs

from that of the first embodiment. Therefore, an operation

of a contents additional service unit is described.

For example, to transmit contents of a retrieval result

5 to a portable telephone, in the contents additional service

unit 9, contents corresponding to the coding method of

MPEG-2 in the server is converted into that of MPEG-4 and

is transmitted to the reception terminal. In this case,

the contents of MPEG-2 originally retrieved is also

10 transmitted to a terminal ( for example , a personal computer

terminal) which is specified by the user and can receive

the contents of MPEG-2. Also, it is applicable that the

user specify whether or not the contents of MPEG-2

originally retrieved is transmitted to a terminal which

15 can receive the contents of MPEG-2

.

As is described above, in the third embodiment, in cases

where a retrieval result, which is impossible to be

received in the reception terminal in response to the

retrieval request transmitted from the client, is

20 format-converted or is removed from the output result or

in cases where substitutive contents is transmitted to the

reception terminal, because the contents of MPEG-2

originally retrieved can be transmitted to a terminal

specified by an instruction of the user, the retrieval

25 result can be easily displayed in each of various terminals

having processing capabilities different from each other.

EMBODIMENT 4

In the first embodiment or the second embodiment, in

cases where contents of a retrieval result obtained in the

30 image retrieving unit 7 are formed in a format in which



the display of the contents of the retrieval result is

impossible in the reception terminal, an example that the

format conversion is performed for the contents of the

retrieval result in the contents additional service unit,

an example that the contents of the retrieval result is

removed from the output result and an example that

substitutive contents such as text information are

transmitted to the reception terminal are described.

However, in a fourth embodiment, in cases where the user

cannot receive the contents of the retrieval result

obtained in the image retrieving unit 7, a substitutive

process can be selected, a substitutive process is

determined in advance for each piece of contents, or a

substitutive process is specified in advance by a server.

An outline is described. First, in a case that a

substitutive process can be selected in cases where the

user cannot receive contents of a retrieval result obtained

in the image retrieving unit 7, before the retrieval result

obtained in the image retrieving unit 7 is transmitted,

text, information, in which a plurality of items of

substitutive processes to be selected in the contents

additional service unit 9 are described, is, for example,

produced, and the text information and the contents

description meta-data relating to the image of the

retrieval result are transmitted to the user terminal

through the output control unit 10. Therefore, the user

judges according to the contents description meta-data

that the reception of the image data of the retrieval

result is impossible, and a desired process is selected

from the text information in which the items of the
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substitutive processes are described.

Secondly, in a case that a substitutive process is

determined in advance for each piece of contents,

information, in which a contents producer describes a

substitute process according to a coding method of contents

or/and a file size of the contents for each piece of

contents, is, for example, stored in the data storing unit

4 as contents description meta-data. Therefore, in cases

where the user cannot receive contents retrieved, a

substitute process is performed in the contents additional

service unit 9 according to the information relating to

the substitute process of the contents stored in the data

storing unit 4

.

Thirdly, in a case that a substitutive process is

specified in advance by a server, a substitutive process

is, for example, stored in the data storing unit 4 of a

server. In cases where the user cannot receive a retrieval

result from the server when the user sends a retrieval

request to the server, the substitutive process is

performed in the contents additional service unit 9.

Also, in a case that a substitutive process is specified

in advance by a user, the selected substitutive process

is stored in a terminal of the user or is stored in a user

area in cases where the user area exists in the server,

and a storing condition is reflected in a next retrieval

and the retrieval following the next retrieval. Therefore,

the retrieval suitable for a user's taste can be performed.

Also, other retrieval conditions specified by the user are

reflected in the same manner.

As is described above, in the fourth embodiment, because



the substitute process can be specified for each user, each

server or each piece of contents in cases where the

retrieval result cannot be received in the reception

terminal of the user, the retrieval can be performed while

reflecting the intention of the user, the server or the

contents producer

.

EMBODIMENT 5

In the fifth embodiment, in cases where copyright

information and/or a distribution condition (free or

charged) of contents are described in the contents

description meta-data, the retrieval and delivering is

performed while using the copyright information and/or the

distribution condition

•

Though the configuration of a server and a client of an

image retrieving and delivering system according to the

fifth embodiment is the same as those shown in Fig. 1 and

Fig. 6, a processing operation in the contents additional

service unit 9 differs from that of the first embodiment.

Therefore, a processing operation in the contents

additional service unit 9 is described in detail.

For example, in cases where a condition ^'pieces of

contents of the free distribution and free from copyright

are retrieved" is specified according to a specification

condition of the user, contents description meta-data

attached to contents of a retrieval result is analyzed in

the contents additional service unit 9 each time the

retrieval result is obtained in the image retrieving unit

7, and pieces of contents of the free distribution and free

from copyright are extracted. The pieces of extracted

contents are transmitted to the user through the output



control unit 10.

Also, in cases where pieces of charged contents are

retrieved, each piece of charged contents is not delivered

as a retrieval result, but a piece of contents

corresponding to an advertisement of each piece of charged

contents is transmitted. For example, in cases where the

piece of charged contents indicates a "movie'', the piece

of contents corresponding to the advertisement of the piece

of charged contents indicates contents such as "preview

of the movie" in which a plurality of representative scenes

are collected. The pieces of advertising contents are

transmitted to the user terminal through the output control

unit 10, and the user watches the pieces of advertising

contents. In cases where the user determines to purchase

one piece of charged contents, the user sends a purchase

instruction to the server, so that the user can receive

the piece of charged contents. In this case, it is

applicable that the user specify a terminal, in which the

pieces of advertising contents are to be received, and a

terminal in which the piece of purchased contents is to

be received. For example, it is possible that the pieces

of advertising contents are received in a portable

telephone and the piece of purchased contents is received

in a personal computer specified by the user.

As is described above, in the fifth embodiment, because

each piece of contents can be retrieved by using the

copyright information and the distribution condition

described in the contents description meta-data attached

to the piece of contents, the user can easily retrieve a

piece of desired contents from various kinds of contents.
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EMBODIMENT 6

In the first to fourth embodiments, the contents

description meta-data attached to each piece of contents

is analyzed on the server side, and the format conversion

5 of the piece of contents and the filtering of the retrieval

results are performed according to the retrieval condition

of the user and the processing capability of the reception

terminal. However, in a sixth embodiment, the piece of

contents and the contents description meta-data are

10 transmitted from the server side, the contents description

meta-data is analyzed on the client side, and a process

that the piece of contents is not received in cases where

the piece of contents exceeds the capability of the

reception terminal or does not satisfy the retrieval

15 condition of the user is performed on the client side.

Fig. 7 is a diagram showing the configuration of a client

in an image retrieving and delivering system according

to a sixth embodiment of the present invention. In Fig.

7, 18 indicates a contents description meta-data analyzing

20 unit for analyzing contents description meta-data. Here,

each constitutional element, which is the same as that

shown in Fig. 6, is indicated by the same reference sign

as that attached to the constitutional element shown in

Fig. 6, and the duplicated description is omitted.

25 An outline is described.

In the user terminal of the client, contents description

meta-data, in which the feature of contents of a retrieval

result is described, is received from the server. The

received contents description meta-data is input to the

30 contents description meta-data analyzing unit 18, and the
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format of the contents of the retrieval result is examined.

In cases where the format denotes a format at which the

reception of the contents of the retrieval result is

possible in the user terminal, the user terminal of the

5 client sends a contents transmission request to the server,

and the reception of the contents is performed. In contrast,

in cases where the format denotes a format at which the

reception of the contents of the retrieval result is

impossible in the user terminal^ the reception of the

10 contents is not performed.

J Here, in cases where the reception of the contents of

]tl the retrieval result is impossible in the user terminal,

in the same manner as in the fourth embodiment, it is

ifl applicable that the user can select a substitute process.

^ 15 As is described above, in the sixth embodiment, because

O the client analyzes the meta-data in which the feature of

rtj the contents and the format of the contents are described,

S the client can judge whether or not the reception of the

contents is possible in the client terminal, so that the

20 retrieval result can be easily displayed in each of various

terminals having processing capabilities different from

each other.

Accordingly, in an image retrieving and delivering

system and an image retrieving and delivering method

25 according to the present invention, image data of a

retrieval result can be delivered in a format corresponding

to a processing capability of each of various types of

terminals (for example, a portable telephone, a visual

television and a personal computer) to the terminal through

30 one of various types of networks such as radio type network.



What is claimed is:

1 . An image retrieving and delivering system, comprising:

a data base for registering each of a plurality of images

including a moving picture and a static picture with a

feature descriptor of the image;

image retrieving means for retrieving one feature

descriptor registered . in the data base according to a

retrieval condition input by a user and obtaining a

retrieval result satisfying the retrieval condition; and

contents additional service means for editing and

processing the retrieval result according to a delivery

condition obtained from a user terminal side on which the

retrieval result is to be received.

2, An image retrieving and delivering system according

to claim 1, wherein the contents additional service means

comprises terminal information obtaining means for

obtaining terminal information of the user terminal as the

delivery condition

.

3, An image retrieving and delivering system according

to claim 1, wherein the contents additional service means

produces data, which relates to the retrieval result and

of which the reception in the user terminal is possible,

according to the delivery condition specified by the user

and transmits the data to the user terminal before the

transmission of the retrieval result.

4. An image retrieving and delivering system according

to claim 1, further comprising:



contents description meta-data producing means for

extracting a feature degree of each of a plurality of

input images and format information of the input image and

producing the feature descriptor of each input image; and

data storing unit for registering each feature

descriptor produced by the contents description meta-data

producing means and the. input image relating to the feature

descriptor in the data base.

5. An image retrieving and delivering system according

to claim 2, wherein the contents additional service means

comprises

:

converting means for converting an image format and an

output format in the image of the retrieval result into

those suitable for the terminal information of the user

terminal

;

filtering means for performing no transmission of the

retrieval result which does not suit the terminal

information; or

replacing means for replacing the retrieval result not

suitable for the terminal information with substitutive

data suitable for the terminal information.

6. An image retrieving and delivering system according

to claim 2, wherein the contents additional service means

transmits the retrieval result, which is not edited or

processed, to another terminal specified by the user in

advance when the retrieval result is edited and processed

according to the terminal information of the user terminal.



7. An image retrieving and delivering system according

to claim 5, wherein the contents additional service means

comprises a plurality of editing means for respectively

editing and processing the retrieval result not suitable

for the terminal information of the user terminal, and the

plurality of editing means are properly selectable in one

of an image retrieval requiring side, an image retrieval

performing side and a contents providing side on which the

images are registered in the data base.

8. An image retrieving and delivering system according

to claim 5, wherein the image format includes at least one

of a coding method of the image of the retrieval result,

a bit rate, a frame rate, a resolution degree and a file

size

.

9. An image retrieving and delivering system according

to claim 3, wherein the contents additional service means

produces the data, which relates to the retrieval result

and of which the reception in the user terminal is possible,

according to copyright information and/or a distribution

condition of the image of the retrieval result.

10. An image retrieving and delivering system,

comprising

:

a data base for registering each of a plurality of images

including a moving picture and a static picture with a

feature descriptor of the image;

image retrieving means for retrieving one feature

descriptor registered in the data base according to a
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retrieval condition input by a user and obtaining a

retrieval result satisfying the retrieval condition;

output control means for transmitting the retrieval

result and the feature descriptor relating to the retrieval

result to a user terminal; and

contents description meta-data analyzing means,

arranged in the user terminal, for analyzing the feature

descriptor transmitted from the output control means and

determining whether or not the retrieval result is to be

received

.

11. An image retrieving and delivering method,

compris ing

:

an image retrieving step of retrieving a feature

descriptor of an image registered in a data base according

to a retrieval condition input by a user and obtaining a

retrieval result satisfying the retrieval condition; and

a contents additional service step of editing and

processing the retrieval result according to a delivery

condition obtained from a user terminal side on which the

retrieval result is to be received.

12. An image retrieving and delivering method according

to claim 11, wherein the contents additional service step

includes a step of obtaining terminal information of the

user terminal as the delivery condition.

13. An image retrieving and delivering method according

to claim 11, wherein the contents additional service step

includes a step of producing data, which relates to the
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retrieval result and of which the reception in the user

terminal is possible, according to the delivery condition

specified by the user and a step of transmitting the data

to the user terminal before the transmission of the

5 retrieval result.

14. An image retrieving and delivering method according

to claim 11, further comprising:

a contents description meta-data producing step of

10 extracting a feature degree of the image and format

% information of the image when the image is input and

JJI
producing the feature descriptor; and

£ a data storing step of registering the feature descriptor

jfi produced in the contents description meta-data producing

15 step and the input image in the data base.

lij 15. An image retrieving and delivering method according

S to claim 12, wherein the contents additional service step

O includes at least one of a converting step of converting

20 an image format and an output format in the image of the

retrieval result into those suitable for the terminal

information of the user terminal, a filtering step of

performing no transmission of the retrieval result which

does not suit the terminal information, and a replacing

25 step of replacing the retrieval result not suitable for

the terminal information with substitutive data suitable

for the terminal information.

16. An image retrieving and delivering method according

30 to claim 12, wherein the contents additional service step
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includes a step of transmitting the retrieval result, which

is not edited or processed, to another terminal specified

by the user in advance when the retrieval result is edited

and processed according to the terminal information of the

user terminal.

17. An image retrieving and delivering method according

to claim 13, wherein the contents additional service step

includes a step of producing the data, which relates to

the retrieval result and of which the reception in the user

terminal is possible, according to copyright information

and/or a distribution condition of the image of the

retrieval result.

18. An image retrieving and delivering method,

comprising

:

an image retrieving step of retrieving a feature

descriptor of an image registered in a data base according

to a retrieval condition input by a user and obtaining a

retrieval result satisfying the retrieval condition;

an output control step of transmitting the retrieval

result and the feature descriptor relating to the retrieval

result to a user terminal; and

a contents description meta-data analyzing step of

analyzing the feature descriptor transmitted in the output

control step and determining on the user terminal side

whether or not the retrieval result is to be received.



ABSTRACT OF THE DISCLOSURE

In an image retrieving and delivering system and an image

retrieving and delivering method, a feature descriptor is

retrieved from a data base, in which each of a plurality

of images including a moving picture and a static picture

is registered with a feature descriptor describing the

feature of the image, according to a retrieval condition

input by a user, a retrieval result satisfying the

retrieval condition is obtained, and the retrieval result

is edited and processed according to a delivery condition

obtained from a user terminal in which the retrieval result

is to be received.
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FIG.3

t

INPUT OF REGISTERED IMAGE ~ST1

EXTRACTION OF FEATURE DEGREE OF
REGISTEBiED IMAGE

f

INPUT OF ADDITIONAL INFORMATION
OF REGISTERED IMAGE

PRODUCTION OF META-DATA
DESCRIBING FEATURE DEGREE AND
ADDITIONAL INFORMATION OF
REGISTERED IMAGE

-ST4

1

STORAGE OF REGISTERED IMAGE AND
CONTENTS DESCRIPTION META-DATA -ST5

r
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nG.4

m

RECEPTION OF RETRIEVAL REQUEST
AND RETRIEVAL CONDITION

STIO

EXTRACTION OF FE
SAMPLE IMAGE

ATURE DEGREE OF
j.

<
1

1 MATCHING PROCESSING WITH I

1 META-DATA OF DATA STORING UNIT
|

t

OBTAINING OF TERMINAL
INFORMATION OF USER TERMINAL
RECEIVING RETRIEVAL RESULT

ST12

ST13

ST14

ST15
IS THE

RECEPTION OF
THE RETRIEVAL RESULT
POSSIBLE IN THE USER

TERMINAL?

YES

NO

I

CONVERSION OF RETRIEVAL RESULT [
--ST16

TRANSMISSION OF RETRIEVAL RESULT ST17
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Declaration and Power of Attorney For Patent Application

Japanese Language Declaration

TUCO^^<D^^^t Ur* %it^&Jr<Dmy)±'W[i.i^i-^ as abelow named inventor, l hereby declare that:

1

My residence, post office address and citizenship are as stated

next to my name.

I f>eUeve 1 am the original, first and sole inventor (if only one name

is listed below) or an original, first and joint inventor (if plural

names are listed below) of the subject matter which is claimed and

for which a patent is sought on the invention entitled

"imGE; RETRIEVING AMD DELIVERING SYSmi

MP IMAGE Rbl'Klh'VING AND DELIVERING

MEIHOD"

the specification of which is attached hereto unless the following

box is checked:

j~] was filed on.

as United States Application Number or

PCT International Application Number

,
and was amended on

(if applicable).

I hereby state that I have reviewed and understand the contents of

the above identified specification, including the claims, as

amended by any amendnrtent referred to at>ove.

I acknowledge the duty to disclose information which Is nnatertal to

patentability as defined in Title 37, Code of Federal Regulations,

Section 1.5$.
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«Urvv5#JF1S;tl*5ft 3 6 5 (a)«K3e-f <glS£Hffl. X

Prior Foreign Applicatlon{s]

(Number) (Country)

(Number) (Country)

«3 SSJteBfeAl 19^ {e):gK:Sv^rTl5<?33fc

(Application No.)'

(fflH*-^)

(Filing Date)

(tiJHB)

TiaoiitSjS^frs 5181 2 o^fe^^::Sv^TTIE®3fe

PCT/JPOO/01789

(Application No.)

{Application No.)

23/March/2000

(Filing Date)

(Filing Date)

(UIJ9S)

t hereby claim foreign priority under Titfe 35. United States Code,

Section 119 (a)-{d) or 3SS(b) of any forei9n applicatlon(s} for patent

or inventor's certificate, or 36fi(a) of any PCX International

application which designated at least one country otiier than the

United States, listed betow and have also identified betow, by

checking the box, anyfordgn application for patent or Inventor's

certificate, or PCT International application having a filing date

before that ofthe application on which piiofttf is claimed.

Priority Not Claimed

{Day/MonthA'ear Filed)

{Day/Month/Year Filed)

I hereby clakn the benefit un^^r Title 35, United States Code,

Section 113(e) ofany United States provisional applicat}on(s) listed

betow.

(Application No.) (FiHng Date)

1 hereby claim the tsenefit under Title 35, United States Code,

Section 120 of any United States app1icatlon(s), or3SS(c} of any

PCT International application designating the United States, listed

below and, insofar as the subject matter of each of the claims of

this application is not disclosed in the prior United States or PCT
International application in the nwinner provided by the first

paragraph of Title 35, United States Coda Section 112, t

aclcnowledge the duty to discJose information which Is material to

patentability as defined in Title 37, Code of Federal Regulations,

Section 1.86 which became available between the filing date of the

prior application and the national or PCT International filing date of

application.

Pending *

(Status: Patented, Pending. Abandoned)

(Status: Patented. Pending, Abandoned)

t hereby declare that all statements made herein of my own
knowledge are true and that all statements made on Information

and belief are believed to be true; and further that these

statements were made with the knowledge that willful false

statements and the like so made ara punlshablo by fine or

imprisonment, or botti, under Section 1001 of Title 18 of the

United States Code and that such willful false statements may
jeopardize tfie validity of the application or any patent issued

thereon.
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Japanese Language Declaration

POWER OF ATTORNHY: As a named Inventor, 1 hereby appoint

the following attorney(s) and/or agent(s) to prosecute this

application and transact all business in the Patent and Trademark

Office connected therewfth (list name and regisii^aon number)

TERRELL C. BtRCH (Reg. No. 73.382]

RAYMOND STEWART (Reg. Mo. 21,0S6I

JOSEPH A, XQUSCH (Reg. 12,m\
ANTHONY I. BIRCH iReg. ««• 26.122]

JAMES M. SUHERY {fteg. to. 28.380)

BERNARD L SWEENEY IReg. Ho. 24.4481

MICHAEL K, MUTTER {Reg, fto. 29.8801

CHARLES GORENSTEIM (Res. to. 23.2711

GERALD M. MURPHY (Beg. No. 23.977)

lEONARO R. SVENSSQN (Reg. No. 30.330)

TERRY L CURK IBeg. No.

ANDREW 0. MEiKlE iReg. No. 32.368}

MARC S, WEIMER IReg. No. 32,\ail

ANDREW F. REISH (Reg. No. 33,443J

JOE M. MUNCY IReg. Mo. 32.3041

C. JOSEPH FARACI (Reg. Na. 32.350)

Send Correspondence to:

BIRCH, STEWART. KQUSCH & BIRCH, LIP

P.O. aOX 747

FALLS CHURCH. VA 22040-0747

TEl: (703) 205-8000

Direct Telephone Calls to; (na/ne andtefephone numbet)

BIRCH, STEWART, KOUSCH & BIRCH, LLP
TEL: 1703) 205-3000

Pull name of sole or first Inventor

Yoshiini KOmYA.
Inventor's signature Date

rf/3rvrmr H^Ky^ July 3, 2000
ffia? - Residence '

Tokyo, Japan
mm Citizenship

Japanese

Post Office Address

c/o MITSUBISHI DENKI KABUSHim KAISHA
2-3, Marunouchi 2-chome, Chiyoda-ku,
Tokyo 100-8310 Japan

Full name of second joint inventor, if any

HirofTjnd NISHIK^m
Second inventor's signature Date

HiroL^vu: Uc^Urki^^j^ July 3, 2000
mm Residence

Tokyo, Japan
mm Citizenship

Japanese

Post Offtce Address

c/o MITSUBISHI DENKI KABUSHIKI KAISHA.
2-3, Marunouchi 2-chome, Chiyoda-ku,
Ibkvo 100-8310 Janan

(Supply similar information and signature for third and sutjsequent

joint inventors.)
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Hi

Bit

Third Inventor's signature

July 3, 2000

Residence

Tokyo, Japan

Citizendiip

.

Japanese

Post Office Address

do MITSUBISHI DENKI KABUSHIKI
KAISHA,

2-3, Marunouchi 2-chome, Chiyoda-ku,

ToIq'o 100-8310 Japan

Full name of fourth joint inventor, if any,

Fuminobu OGMh
Date

July 2, 2000
Fourth InvQrtor's signature

Residence

Tokyo,

-

Japan

Citizenship

Japanese

Post Office Address

c/o MTTSUBISHI DKNKI KABUSHIKI KAISim,.

2'-3, Marunouchi 2-choiTe, Chiyoda-ku,

-BDkyo 100-831 0 Japan

Full name pf fifth joint inventor, if any,

Kohtaro ASM
Date

July 3/2000
Fil

Residence

Tokyo, Japan

Citizenship

Japanese

Post Office Address

c/o NITTSUBISHI DENKI KZ^USHIKL KAISHA.,

2-3, Marunouchi 2-chorte, Chiyoda-ku,

Tokyo 100-8310 Japan
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